A Gram-stain-negative, aerobic, short rod-shaped bacterium with a single polar flagellum, designated strain S27-2 T , was isolated from surface seawater from the Indian Ocean. Growth was observed in 0-12.0 % (w/v) NaCl with an optimum of 0.5-2.0 % (w/v) NaCl, pH 6.0-9.0 with an optimum of pH 7.0, and growth temperature of 10-41 C with an optimum of 25-37 C. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain S27-2 T belonged to the family Alteromonadaceae and formed a distinct lineage with the type strain of Pseudobowmanella zhangzhouensis. Levels of 16S rRNA gene sequence similarity between strain S27-2 T and members of related genera included in the trees ranged from 86.7 to 93.8 %. Strain S27-2 T contained Q-8 as the predominant ubiquinone. The principal fatty acids (>10 %) were C 16 : 0 (22.1 %), C 16 : 1 !7c/!6c (22.7 %) and C 18 : 1 !7c/!6c (20.1 %). The polar lipids consisted of diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, one unidentified phospholipid and two unknown lipids. The G+C content of strain S27-2 T was 43.7 mol%.
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On the basis of the polyphasic taxonomic evidence presented in this study, strain S27-2 T should be classified as a novel species in a new genus within the family Alteromonadaceae, for which the name Neptunicella marina gen. nov., sp. nov. is proposed, with the type strain S27-2 T (= KCTC52335 T =MCCC 1A02149 T ).
The family Alteromonadaceae belonging to the class Gammaproteobacteria was proposed by Ivanova et al. [1] . At the time of writing, it encompasses 20 genera (www.bacterio. net/-classifphyla.html#alteromonadaceae). In this study, a bacterial strain designated S27-2 T that was isolated from surface seawater from the Indian Ocean was subjected to taxonomic investigation. The 16S rRNA gene sequence analysis indicated that strain S27-2 T belonged to the family Alteromonadaceae. However, it could not be assigned to any genus because of its low sequence similarity to any type strain (<94 %). In order to determine its taxonomic position, further properties of strain S27-2 T were analysed, including its phenotypic, chemotypic and genotypic properties.
A surface seawater sample was collected in December 2005 during cruise DY105-17A of the R/V Da-Yang Yi-Hao, at site IR-CTD13 (24 16¢ S, 69 47¢ E) on the Indian Ocean. Crude oil was used as a carbon and energy source to enrich oil-degrading bacteria. Strain S27-2 T was isolated by using a plate-screening method and purified by restreaking it onto plates of PTA marine agar medium (per litre of sea water; 2.0 g sodium acetate, 0.5 g tryptone, 0.5 g yeast extract, 0.5 g potato extract, 0.2 g glucose, 0.2 g sucrose, 2.0 g NH 4 NO 3; pH 7.4-7.5). Cell morphology was examined by light microscopy (Nikon, model 50i). Stocks were kept in a 20 % (v/v) glycerol suspension at À80 C. For morphological and biochemical characterization, strain S27-2 T was cultivated on marine agar 2216 medium (MA; BD Difco) unless otherwise indicated.
Genomic DNA was extracted from 48 h old cultures on MA plates and the 16S rRNA gene (corresponding to positions 8-1510 in the Escherichia coli numbering system) was amplified and sequenced using bacterial universal primers as described previously [2] . Searches for similar 16S rRNA gene sequences were conducted by using the GenBank database (http://blast.ncbi.nlm.nih.gov/Blast.cgi) and the EzTaxon-e server [3] . Phylogenetic trees were inferred by using MEGA version 5.0 [4] after multiple alignments of the data by CLUSTAL_W with distance options according to Kimura's two-parameter model and clustering with the neighbour-joining and maximum likelihood [5] [6] . As shown in Fig. 1 
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Cell morphology was examined by phase-contrast light microscopy (model 50i; Nikon) and transmission electron microscopy (model JEM-1230; JEOL), with cells from the early exponential growth phase on MA. The flagella on cells were examined after negative staining with phosphotungstic acid. Gram staining was performed by using a Gram-staining kit (Hangzhou Tianhe Microorganism Reagent Co.) according to the manufacturer's instructions. Assessment of catalase and oxidase activities were determined by means of bubble production in 10 % (v/v) aqueous hydrogen peroxide solution and oxidation of 1 % (w/v) N,N,N¢,N¢-tetramethyl-1 and 4-phenylenediamine, respectively. Hydrolysis of casein, starch, Tween 20, Tween 40, Tween 60 and Tween 80 was studied as described previously [7] . The growth range of temperature, pH and NaCl were tested according to previously described methods and ranged between 4-45 (4, 10, 16, 20, 25, 30, 37, 41 and 45 C), pH 3.0-12.0 (at increments of 1 pH unit) and 0-20 % (0, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 18 and 20 %) (w/v) NaCl concentration. Additional enzyme activities and biochemical properties were examined using API ZYM, API 20NE and API 20E strips following the manufacturer's instructions, except that the cells used to inoculate the API strips were suspended in sterile seawater. Microaerobic (O 2 , 6 %) and anaerobic growth was observed on MA supplemented with nitrate (1 g l À1 ) incubated in a jar with the Anoxomat Mark II Anaerobic System (Mart Microbiology). Type strain Pseudobowmanella zhangzhouensis JS7-9 T (=MCCC 1A00758 T ) was used as the reference strain.
Strain S27-2 T was Gram-stain-negative, non-spore-forming, rod-shaped and polarly flagellated (Fig. S3) . Growth under microaerobic conditions was not observed. The results of API ZYM, API 20NE and API 20E test strips are shown in Table 1 and in the species description.
The G+C content of the genome was determined by reversephase high performance liquid chromatography according to previously described methods [8] . The chromosomal DNA G+C content of new isolate S27-2 T was determined to be 43.7 mol%, which is within the range previously reported for the phylogenetically related members of family Alteromonadaceae (40.3-53.4 mol%) [9] , but different from the other related genera Pseudobowmanella (53.4 mol%) and Bowmanella (49.0-50.7 mol%). Nearly 10 mol% difference in DNA G+C content differentiated the novel strain from B. pacifica, and an even bigger difference above 10 mol% readily distinguished it from P. zhangzhouensis.
For analysis of fatty acids, isolate S27-2
T was cultivated on MA at 30 C for 72 h. The harvested cells were saponified, methylated and extracted using the standard MIDI (Sherlock Microbial Identification System, version 6.0B) protocol. The prepared fatty acids were analysed by gas chromatography (Agilent Technologies 6850) and the individual components were identified and quantified by comparison with the retention times of authentic standards, using the TSBA 6.0 database of the Microbial Identification System [10] . The respiratory quinone of strain S27-2 T was determined by high-performance liquid chromatography according to the previously reported method [11] . Polar lipids were extracted using a chloroform/methanol system and analysed using one-and two-dimensional thin-layer chromatography (TLC), as described previously [12] . Merck silica gel 60 F254 aluminium-backed thin-layer plates were used for TLC analysis. The plate dotted with the sample was subjected to two-dimensional development, with the first solvent of chloroform-methanol-water (65 : 25 : 4, v/v) followed by second solvent of chloroform-methanol-acetic acid-water (85 : 12 : 15 : 4, v/v).
The principal fatty acids of strain S27-2 T were found to be C 16 : 0 (22.1 %), C 16 : 1 !7c/!6c (20.7 %) and C 18 : 1 !7c/!6c (20.1 %) (Table S1 ), which was similar to the fatty acid compositions of its phylogenetically related genera in the family Alteromonadaceae. The predominant respiratory quinone detected in strain S27-2 T was ubiquinone-8 (Q-8). The absence of MK-7, Q-7, Q-9 and Q-10 distinguished the newly isolated bacterium from the genera Aliiglaciecola, Pseudobowmanella and Bowmanella. The polar lipids of the new isolate comprised diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, one unidentified phospholipids and two unidentified lipids (shown in Fig.  S4 ). The presence of diphosphatidylglycerol differentiated strain S27-2 T from the genera Aestuariibacter, Agaribacter, Alteromonas and Salinimonas.
The results of the phylogenetic analysis, phenotypic analysis and chemotaxonomic studies presented above support the view that strain S27-2 T should be assigned to the family Alteromonadaceae. Based on the phylogenetic analysis a comparison was made between the characteristics of strain S27-2 T and the members of related genera (Pseudobowmanella, Bowmanella, Aestuariibacter, Agaribacter, Aliiglaciecola, Alteromonas, Glaciecola, Paraglaciecola and Salinimonas) and a number of differences were observed, as shown in Table 1 . Overall, considering its low 16S rRNA gene sequence similarity (<94.5 %) to members of closely related taxa, its unique branching position in phylogenetic trees and the differences that the isolate exhibited described above, the isolate cannot be assigned to any recognized genus. Therefore, strain S27-2 T represents a novel species of a new genus of the family Alteromonadaceae, for which the name Neptunicella marina gen. nov., sp. nov. is proposed.
DESCRIPTION OF NEPTUNICELLA GEN. NOV.
Neptunicella (Nep.tu.ni.cel¢la. L. n. Neptunus, Neptune, the Roman god of the sea; L. fem. n. cella, a chamber, and in biology a cell; N.L. fem. n. Neptunicella, Neptune's cell).
Cells are Gram-stain-negative, non-spore-forming, rodshaped, aerobic and motile with a polar flagellum. The cellular fatty acid composition is dominated by C 16 : 0 , C 16 : 1 !7c/ !6c and C 18 : 1 !7c/!6c. The predominant respiratory quinone is Q-8. Ddiphosphatidylglycerol, phosphatidylethanolamine and phosphatidylglycerol are the major phospholipids. Phylogenetically, the genus belongs to the family Alteromonadaceae. The type species is Neptunicella marina.
DESCRIPTION OF NEPTUNICELLA MARINA SP. NOV.
Neptunicella marina (ma.ri¢na. L. fem. adj. marina, of or belonging to the sea, marine).
Displays the following properties in addition to those given in the genus description. Cells are rods, 1.0-2.0 µm long and 0.5-1 µm wide, motile by means of one polar flagellum. On MA, colonies are creamy white, opaque, convex and circular. Growth occurs at 10-41 C, with optimum growth at 25-37 C. The growth pH range is 6.0-9.0 with an optimum at 7.0. Growth is observed in the presence of 0-12 % NaCl with an optimum at 0.5-2 %. Hydrolysis of Tweens 20, 40, 60 and 80 is present, but the ability to hydrolyse starch or casein is absent. With API ZYM test strips, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphtol-AS-BI-phosphohydrolase, a-glucosidase and N-acetyl-b-glucosaminidase; weakly positive for lipase (C14), a-chymotrypsin, a-galactosidase, b-glucosidase and a-mannosidase; but negative for trypsin, b-galactosidase, b-glucuronidase and a-fucosidase. In the API [7] ; 5, Aestuariibacter (n=3) [15] [16] [17] ; 6, Agaribacter (n=1) [18] ; 7, Aliiglaciecola (n=3) [19] [20] [21] ; 8, Alteromonas (n=35) [13, [22] [23] [24] [25] [26] [27] ; 9, Glaciecola (n=3) [28] ; 10, Paraglaciecola (n=9) [29] [30] [31] [32] [33] ; 11, Salinimonas (n=2) [34, 35] . Tests for hydrolysis of casein, starch, protein, Tween 20, Tween 40, Tween 60 and Tween 80, the API 20E, API 20NE and API ZYM strips, and analysis of fatty acids for strain S27-2 T and P. zhangzhouensis JS7-9 T were examined in this study. Other data were taken from previous reports. All strains contained C 16:0, C 16 : 1 !7c/!6c and C 18 : 1 !7c/!6c as the major fatty acids. Characteristics are scored as: +, positive; À, negative; V, variable; W, weakly positive; ND, no data. Results separated by a solidus (/) indicate that the first result is more widespread in the genus than the second; results separated by 'or' indicate that the two results are found equally within the genus. 
Growth in:
Degradation of:
Acid production from:
Assimilation of: 20NE test strip, positive for D-glucose fermentation, b-glucosidase (aesculin hydrolysis), gelatinase, b-galactosidase and assimilation of D-glucose, N-acetyl-glucosamine, maltose and malic acid; but negative for reduction of nitrate to nitrite, denitrification, indole production, arginine dihydrolase, urease and assimilation of L-arabinose, D-mannose, D-mannitol, potassium gluconate, capric acid, adipic acid, trisodium citrate and phenylacetic acid. In the API 20E tests trip, positive for acetoin production (Voges-Proskauer) and fermentation of glucose, sucrose, and amygdalin; negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, H 2 S production, urease and fermentation of mannitol, inositol, sorbitol, rhamnose, melibiose and arabinose.
The type strain S27-2 T (=KCTC 52335 T =MCCC 1A02149 T ) was isolated from a surface seawater sample collected from the Indian Ocean. The G+C content of the type strain is 43.7 mol%. 
